Introduction
The uncemented Ring metal on metal total hip system was first introduced in 1964 and has proved to be safe and reliable1. In 1979, Ring changed the acetabular design to an ultra high density polyethylene cone but retained a pressfit metal femoral component: his short term results are excellent2-3. To date, no other centre has reported their experience with this prosthesis and the aim of this study is to assess the short-term results of this uncemented design from St James' and St George's Hospitals. Patients and methods Between August 1981 and May 1985, there were 306 uncemented Ring UPMs. At the time offollow-up, 251 hips (82%) were available for review and of these 17 patients had died leaving 234 hips for assessment. There were 214 patients of whom 20 had had bilateral replacements.
There were 80 men and 154 women with an average age at the time of operation of 69 years (range 39-88 years). Six patients were aged under 50 years at the time of operation. The average time from surgery to review was 36 months (range 24-61 months). The primary diagnosis was osteoarthritis in 227 hips, rheumatoid arthritis in 4, congenital dislocation of the hip in one, and avacular necrosis secondary to trauma in 2.
All operations were performed in conventional operating theatres using prophylactic antibiotics. The technique used has been described by Ring using a posterolateral approach2-4. Bilateral replacements were performed independently, usually after a 6 month interval. After operations, patients were managed with 5 pounds skin traction for 48 h followed by mobilization. Sitting was prohibited for one week. The average stay in hospital was 21 days. Whenever possible the patients were assessed by personal clinical examination and X-ray (56.4%). For the patients who could not attend, a questionnaire based on the Harris scoring system was used. All patients were graded using the Charnley, Harris and Ring scoring systems.
Results
Two patients died within one month of surgery, one from a cerebrovascular accident and the other from pulmonary embolism, an overall mortality of 0.79%. Their average age at surgery was 70 years. Fifteen other patients died of unrelated causes at various times after discharge from hospital and of these, one had developed significant pain consistent with symptomatic loosening but the others were known to have satisfactory hips at the time of their death.
The remaining 234 hips were assessed using the Charnley, Harris and Ring scoring system. Charnely score: pain According to the Charnley pain score, 206 patients (88.1%) were either painfree or had slight pain. Anterior thigh pain seems to be a common feature and this came on when they first began to walk after a period of sitting or rest. Fourteen patients (6%) with a score of 4 developed their pain after a half mile walk and manad to use public transport but the remaining 14 patients (6%) had more severe pain limiting their walking distance to no more than 200 yards.
Charnley score: ability to walk In assessing their ability to walk, 90 patients (38.5%) walked without the use of a stick and ofthese, 65 had a normal gait. Ninety patients (38.5%) used one stick occasionally while the remaining 54 (23%) were dependent on one or two sticks all the time.
Charnley score: range of movement Eighty-five per cent of hips achieved a total range of movement in excess of 160 degrees at the time of review.
Overall assessment Using the Harris Hip score as an overall assessment, 79.8% achieved a score in excess of 80 which put them in the good or excellent categories, 11.7% achieved a fair category and 8.5% were classed as poor.
The Ring's grading system reveals similar results with good to excellent in 79.9%, 11.9% fair and 8.2%
poor.
Complications
Intraoperative fractures Six intraoperative calcar fractures occurred during insertion of the femoral components. The patients were put on traction for 3 weeks followed by mobilization. All fractures were united by 3 months. Dislocations There were 5 dislocations (1.99%), 4 within the early postoperative period. Open reduction was required in one and the acetabular component was found to have rotated. This was removed and reinserted in the correct position. There was one case of late dislocation which was secondary to deep infection. The prosthesis was removed.
Sciatic nerve palsies Four patients had sciatic nerve palsies and they were all noted to be difficult reductions at the end of arthroplasties. Three of these were transient and recovered after 6 months though one patient still has residual weakness at 2 years.
Infections Thirty-one patients (12.4%) had superficial wound infection which required additional antibotic therapy.
Other implications There were 6 cases of pulmonary emboli, of which one was fatal; 12 cases of urethral catherization, of which 9 developed urinary tract infection; one fatal case of cerebrovascular accident; one case of heart failure and 2 cases of myocardial infarction; and finally 5 cases of gastrointestinal disturbance requiring endoscopy, one of which had perforated duodenal ulcer.
Poor results
The analysis of the 19 poor results revealed 3 cases (1.19%) of deep infection for which the prostheses had to be removed. One deep infection (0.39%) was treated conservatively with antibiotics but still has painful movements. This yields a 1.59% incidence of infection in the 251 hips that were presented. Six (2.3%) femoral components were revised because of loosening or persistent pain. We only revised 4 (1.59%) loose femoral stems by cementing the same femoral component back into position. Two loose femoral components were revised by surgeons outside our hospitals and they both commented that the femoral components were not particularly loose but exchanged them for a cemented femoral prosthesis of their choice. Five patients remained asymptomatic, but one continued to have anterior thigh pain after revision for which no cause was found.
Six patients (2.39%) had symptomatic loosening with or without radiological signs. One patient had periarticular ossification which resulted in painful limited movements. There was no correlation between the radiological signs of loosening and clinical findings. (Table 1) By applying Dobbs5 survivorship analysis for the 251 hip replacements, the overall probability of survival of the implants was 96.8% at 3 years with an annual incidence of implant removal of 1.19%.
Survivorship analysis

Discussion
In Table 2 , we compare our results with those of Ring2 and other workers6-8 using different uncemented prostheses. Ring's short-term results are superior to other cementless hip arthroplasties and compare favourably with those of cemented Charnley's prostheses9 as he achieved excellent results in 95% of his 164 patients2.
In our unit, we obtained a good to excellett rating in 79.8% of our Ring cementless hips at 3 years, not as good as Ring's owin results, but neveitheless, compares favourably with the published results of other units inserting uncemented prostheses0.
The infection rate in this series was 1.59% and was higher than the 0.4% of Ring1. It is comparable to the infection rate of 1.7% for cemented prostheses11.
It is perhaps helpful'to look at the possible causes for these discrepancies although we may not expect to achieve the same excellent ipsuts as those of the originator of the prosesis.
Firstly, there is the design ofthe femoral cotmponent. The hips in our series had straight stem femoral components without 'Timesh'. Since 'Timesh' collars were introduced a year ago, 94 have been used and there has been no case of symptomatic loosening to date. The larger proximal femoral stem seems to secure the prosthesis better although there was a higher incidence oftrochanteric splitting. In addition, titanium also has the property of 'attracting' bone ingrowth.
Secondly, in our unit, the operations were performed by different surgeons with varying level ofexperience with this prosthesis. Sixty-two per cent were performed by consultants but 38% by 22 junior surgeons. This compares with Ring's unit where over 90% of the operations were carried out by himself. There is a learning curve associated with this operation. It is easier to put in smaller components but these are more likely to become loose. In 2 cases where a 45 mm cup and a small stem prosthesis was chosen by a junior trainee, both components were found to be loose (Figure 1 ). One should aim to put in at least a 50 mm cup. Of the 5 femoral revisions, 3 had small stems and required exchange for a larger prosthesis with cement. Analysis of the intervals between insertion and removal of a particular implant ( Table 1 ) has shown that if an uncemented prosthesis fails, it tends to do so within the first 3 years. After that, the prostheses seems to be more stable. By applying Dobb's survivorship analysis, the probabilities of survival of our arthroplasties were 96.8% at both 3 and 5 years. This observation has also been reported in Ring's unit'2. In contrast, cemented prostheses have a cumulative annual failure rate with 6.9% at 5 and 10.8% at 10 years being reported for Charnley arthroplasties in UCLA13. For cemented Muller arthroplasties, Morscher found the incidence of stem loosening increased fairly constantly each year. However, loosening ofthe cup was relatively rare before the fifth postoperative year although the incidence rose exponentially after 8 years'4.
Our results have shown that as an independent unit with many junior surgeons, hip replacement using the Ring uncemented system is indeed safe and reliable.
